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Specifications for FORTRAN 11 for the 704. 

General -- 
FORTRAN b e  now bad some use at a large number of inatallations 

and has been used heavily for some time at at least eFx instaIlationa. A 
h t p e  number plan to use the syatam for the majority of their programming 
work,, Difficulties in using FORTRAN have fallen into two categoriee ( 1) 
Difficulties arising in the initial period of putting the system into use. and 
(2) Difficulties arising from the properties of tho system, Problems in the 
first category are being solved by on-the-spot urpart a s s i s t a m s  to those 
installations experiencing an undue amount of difficulty. Tba consensus of 
opinion concerning difficulties in category (2) is that &a principal areas 
needing improvemsnt are (a) fncilitiee for debugging source programs and 
(b) facilities for creating and using subroutines. FORTRAN XI will  contain 
improved tPcilitiem in both those areas along the lines described below, 

The main improvement contemplated is the incorporation of a general 
and expandable diagnostic procedure in the transhtcs. The purpose of this 
procedure i a  to find and to print a description of a v ,  ?y detectable ertor in 
r aource program. Thus stops in tba translation wikl be eliminated or 
reduced to a minimum and ambiguity of the reason far a failure to translate 
u%U be psogteeeivaly reduead. Error print-out8 wilt oftnn include values 
of paramstera helpful in locating the trouble. 

A variety of routines wbich are helpful in debugging object programs 
during execution con ba added to the library of FO~TRAH and included in an 
object program during translation by making use of tbc improved oubroutincr 
faciWha described below, 

A) New otatsmantcl in the Language 

( I )  SUBROUTINE DEFINITION, NAME (X, Y , I , .  . . . / 
Thia etetament, if i t  appears, muet be the f i  rat statement 
in the program. The SUBROUTINE DEFXNlTION atatemant 



defines the entire program to be a subroutine, the name of 
which is NAME ( m y  alpha-numeric char~.ters, not exceeding 
six, the first of which is alphabetic). The arguments, if any, 
are to be listed kroide a pair of parentheses and separated by 
cornmoa. An argument name i l r  a non-subscripted ~ r i a b h  
mame (six or fewer alpha-numeric charactera, first of which 
is alphabetic). Any alpha-numeric variable name which occurs 
in an executable statement in the subroutine may be listed as 
an argument of the subroutine. 

The program which follow8 the SUBROUTINE DEFINITION 
statement may be any FORTRAN program containing any 
FORTRAN statements except a SUBROUTlNE DEFlNXTlON 
statement. 

(2) RETURN 

Thie statement will normally occur in a aubroutinc (a program 
beginning with a SUBROUTINE DEFTNITION statement). RE- 
TURN is a flow ataternent and causes control to be returned 
to the calling routine. Normal sequencing would be to the 
etatamant following the subroutine calling etaterneat. 

In FORTRAN fl. data storage will be moved down in memory 
so that a gap no longer sxiata between program and data. The 
arrangement of such data will be in the normal manner. How- 
ever, data can be located at the top of memory by listing such 
d.u in an UPPER statement. The ordering of storage will be 
that of the UPPER liat, except as it is modified by EQUlVALENCE 
statameats. 

(4) NAME (X,Y,I..or) 

Any statement which consist. only of a variable name (s ix  or 
lecrs alpha-numeric characters, the first of which i s  alphabetic) 
and which may be followed by r string of argument8 (as defined 
below) enclosed in parentharres, will be construed to be a call- 
in of a subroutine having that Mms, and a calling aequence will 
be set up to trander control to that s u b ~ . o ~ a .  aad to present 
it with the arguments, if any, which follow the name. 

The order of the argumante is taken from the list, reading from 
left to right. There must be agreement in number, order, md 
mode, in the argument list here and rho argument liot in the 
SUBROUTINE BEFIIWSTf ON statemdent, if tiat3 subroutine was 



compiled by FORTRAN. 

Control from the aubroutine contiaue~r with the statement 
following thi~ atatemant (normal requuacing). 

An argument in a rnrbroutine calling statement muat be one 
of the following. 

1. fixed point conetaant 
2. floating point conatant 
3. fixed point variable, with or without subscripts 
4. floating point variable, with o t  without eubaciiptu 
5. tho M m a  of an array, without aubacripte 
6. an argument of the foUowing form: 

The interpretation of this $8 idantically the interpretation of 
a Horlerith field in a FORMAT statement. This i a  not the 
name of a variable, but, ae with conatants, i s  itself the data 
under consideration. It will be stored oe follows: the 'nW8 
characters are dropped. the first dmrrctet of the firat word 
ir the first Hollerith character (X1), the remainirrg charactats. 
including blank0, are stored a8 s u c c a ~ ~ i v e  characters (rtw 
to a word) in saccesaive words, and if the last word ia not 
fall, it i s  filked out with blanks, 

( 5 )  IF TAPE CHECK nl,n2 

Control i s  transfarred to the statement d t h  statement number 
n1 os nz accordiPp as the tape check indicator and light of the 
704 are ON or OFFI aad the light m d  indicator are turned 
OFF. 

( 6 )  END 

Thb etaterneat is treated a6 an ed-of-file condition thereby 
permitting the .tacking of aource program. when compiling. 

The following program ia an example of a matrix multiplication 
mabroutino (ataternenta 1 - 7 )  followed by a sample main 
routine (statements 8 - 11). 



SUBROUTINE DEFXNTSON, MATMPY(A,N, M,B,L, C )  
DIMENSION A(10, IS), B(15.12). C(10.12) 
DO 5 I [ =  1 ,N  
Do 5 J =  1,L 
C(I.3) = 0.0 
DO 5 K =  l , M  
C(1, J) C(I I J)+AU 8 waw,  J )  
RETURN 
END 
DIMENSON X(S,lO), Y( 10.7). Z(5.7). D(6.81, E(8.51, 

F(6D 5) 
MATMPY(X, 5.10, Y. 7.2) 
MATMPY(D, 688, Er 5, F) 
PRINT LO, Z, F 
FORMAT(6E 18.6) 
STOP 

These are two dietinct programs wUch give rise to two 
separate and complete compilations. producing a rebcotable 
binary deck for the robroutine and a relocatoble binary deck 
for the maia routine. 

The following skeleton routine calls fot  a rrubroutin. which 
compares Hollerith drto. 

Ewn 
SUBROUTINE DEFfMtTION, FZLE(X, Y, 2) 

RECORD( D) 
XFfD-X)la f O a 1  

1 IF(D~Y)Z, 20,2 
2 IWD-Z)3,30D3 
3 PAUSE 

RETURN 
10 PROG1(D) 

=TURN 
20 PROCZ(D) 



RETURN 
30 PROG3(D) 

RETURN 
END 

A adroutine may refer to as many other subroutines as 
dedred and at any depth. In the kst example the stabroatine 
FILE :r.efers to other oubroutinaa, namely RECORD, P R W l  , 
PROGZ. and PROG3. In t h i 8  axampla, the routine RECORD 
i 8  amurned to be a SAP coded program which rslrda aa 
ideatifyisl charactem from a tape file into a location D in auch 
8 way tbot decisions can be ma& to identify aad proceea tiae 
f i l8  of data. 

Notice that SAP coded programs can now be combiaed with 
FORTRAN program8 in a convenient manner. 

C )  Subroutine Linhge and the BSS Loader 

W e  muut dietinpis& now betweea ~ubx~utiaes O P ~  fuactione~ 
A function name is tbm name of a piece of data and can be 
used a. am operand in an arithmetic axpreaaion. The calling 
~equeace aad t&e method of coasttuctiag proprame which 
compute function values remain unchanged in FORTRAN XI. 
Tha only crkange is that the linkage in the calling program 
will utZllse the transfer vector. There wU1 be no Etrrrrge in 
FORTRAN functltoni~. 

All routine8 produced by FORTRAN II. boa master toutbe8 
aad mbroutinea, will be loadable by t%e propoued Binary 
Symbolic Subroutine Loader. Thir BSS Loader will enable 
aurembled program. in relocotabla bfmry to retain symbolic 
rcbfe~eacaa to rubroutines at lower levsle. As a reoult r 
routine md all i t s  mbroutines un be compiled or aa8ernbl.d 
indepeadCUELtfy. At execution time the relocatable binary decks 
of the mrin routine md a11 subraatinee (aU rtrrting at re- 
loutable 0)  may be  tacked in the card readet in usy order. 
loaded by the BSS larder and run. 

The 885 Lorrder will lord absolute and re~ocotable bimry card8 
mad accept the usual control card8 plu6 one which will give the 
symbolic name of the routine and vazioue other information. 
The &st a word. of a routine in relocatable binory form 
which make. aymbollc reference to n other rout;ine8 will 
contrin the BCD symbolic nrmeo of the routine8 referred to,, 



These n words are called the TRANSFER VECTOR. Re& 
erance to a rautine B i l r  made from routine A by traaaferring 
to that word of routine A which coatains the BCD k e  of 
routiae B. Tho BSS Loader wi l l  replace the symbolic nune of 
B within the routine A by a tran~fer to the proper entry point 
in B after B bra been aeaigned a location. 

Since FORTRAN wil l  compile routines which make symbolic 
reference to other routines, each routine in a program m y  
be compiled ot recompiled independently from the other.. 
In foct, routines m a y  be compiled which refer to subroutinea 
which have yet to be written. 

The coastruction of a FORTRAN subroutine which ure8, say, 
the sine function and a FORTRAN subroutine called by the 
statement NAME(A, B, C) can be outlined a8 follows. 

S f N b O O  BCD 
NAME% BCD 

entry point SXD 
SXD 
SXD 
CLA 
STA 
etc. . - - 
CEA 

function TSX 
S T 0  

FORTRAN subroutine TSX 
HTR 
HTR 
HTR 

RETURN 

- 
LXD 
LXD 
LXD 
TRA 

transfer vector 

prologue for 
this subroutine 

where this oubroutine 
har n arguments 



The operation of tbe loader wil l  cause the locatioaa of the 
traoafer vector, and the number of entricdrr in it, to be 
pbced in the symbol table. When the program control 
crrda for the routtaes IQN md NAME are ezacountered, 
h a i r  name. and abrolute entry point8 w i l l  also be placed 
in the symbol table. When a transfer card i s  encotaaterad, 
the 'second parat will begin. rrnd the two BCD word. in tho 
example w i l l  be replaced by trap transfers to the appropadata 
locationl~. 


